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To all whomi it My cORCers:
Be it known that I, E,_MANU 7T, MOTZ a Clbl-

South Carolina, have invented certain new

and useful Improvements in Electrolytic Ap-

paratus, of which the following is a desecrip-
tion, reference being had to the accompany-
ing drawings, and to the letters of reference
marked theleou

My improvement relates to electroly tw ap-
paratus for the treatment of ores, particularly

those of gold or other precious metal, to in-
- sure the separation of the metal from the ore;

and it consists in the apparatus hereinafter

described and shown, by which the ore after
‘having been er nc;hed and mixed with a sol-

vent in solution is subjected to the action of

an eleetrie current and to agitation, whereby

the larger particles of precious meta,l are de-
posﬂsed and amalgamated atonce and the com-
plete solution and deposition of the smaller
particles are effected rapidly and thoroughly
and at small cost, so that the material dls-

charged from the .:Lpp_a,mtus will consist only "
of a solution which may be used again and

the tallings from which the metal has been
completely extracted. -

In the accompanying drawings, Figure 1 is
a perspective view of my 1mproved apparatus,

part of one side being broken away. Fig. 2

is a sectional view on the line ¢ 2 of Fig. 1.
Fig 3 is a plan view of the apparatus.
4 is a longitudinal section.

a modified form of the vertical pla,te
A represents a trough orflume havingsides

'A" A’ and bottom: B The sides A’ A’ ATe

40

- _01116(1 by any co_nvement means.

50

preferably made of ordinary planklaid length-
wise. The bottom B is made up of sections
B', flat on their under sides and on their up-

per sides cut to the form shown, so as to have
the flat face b at an-angle to the plane of the
under side, the rib 0’, and the concavity b=
These se(,tlons are rabbeted at b3, 80 as to fit
tightly thesides A’ A’, to which they are se-

tom sections B’ are joined together, so as to
form a liguid-tight bottom. |

While Icontempla,te making ea,ch of the
bottom sections B’ in one piece, it is evident

ding at Jeffer-- |

The bot--

two or more pieces, if desired, it being essen-
tial only that each bottom section be capable
of being tightly joined to the sides A’ A’ and
to ad301n1n0f sections and have on its upper
face the flat portion b, the rib 6', and the con-
cavity 6%

Secured to the sides A’ A’ and preferably
resting on the bottom B are strips D, prefer-

length of & section B’ and ter minating about
the middle of the concavi ty b% where it is cut
away, asshown at d. Restmn' on this end of
the strip D and secured to the sides A" A" are

that each of these sections may be llla;d,e-ili |

1 ably of wood, each extending nearly the full ..

upright strips E E, preferablyof wood. Par-

allel with these strips K I and separated from

them by a slight interval are upright strips

E' K, also secured to the sides A" A’, but ex-
tending down to and resting on the bottom B.

70

The interval between strips E and K’ forms .

a groove or slot adapted to receive and sup-
p0113 the ends of an upright metallic plate T.

This plate T may be of copper; but I prefer

to use an iron plate covered with lead-foil

.dmalframdted which when it has received a

sufficient deposw may be stripped off and the
precious metal recovered therefrom. On the
flat portion b of each section B', which by

reason of the rib b’ at one end and the ap-

wardly-pr ojecting end b* of the preceding
section B’ at the other end is, in effect, a re-

1 cess, is placed a metailic (preferably copper)
Fig.
Fig. 5is a detml |
of oneof the sections of the bot.tom and Fig. -
6 is a sectional view, on an enlar U'ed scale, _of |

plate S of substantially the length of the
recess, and consequently of alen ﬂ'nh less than
that of the section B/, thoucrh_ extending

transversely from side to side of the ﬂume
1 This plate may be previously amalgamated

or a small quantity of mercury may be plaeed
in the recess with it. The plate S is elec-

trically connected with the upright plate T

by a metallic strip s, preferably arranged
under the cut-away end of strip D, this btllp
being soldered or otherwise fastened at its
lower end to plate s and at its upper end be-
ing held firmly against plate 'I', so as to make
contact therewwh while permn:tmﬂ‘ it to be
raised or lower od.
connected with a battery or dynamo by set-

screw I, and, with the upright plate T, to

which it is electrically connected by strip s,

The metallic plate S is
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as deseribed, forms the cathode-plate of my '

- device.
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~ On the strip D and substantially illing the | same time the gold is deposﬁed on the Gath:

space between the upright strips E' and E is
placed a cross-bar F, having its bottom and
sides covered with a sheet of metal P, pref-
5 erablylead. This metallicsheet is connecbed

- with the battery or dynamo by means of a

screw H' and forms the anode-plate of my

device. There is thus formed between the
plate S and the bottom of plate P a substan-
131.:11137 horizontal passage H. The eross-barF
is provided with handles G, so that it may-be
- readily lifted out of and returned to its place.
The strips D and E and E’ serve to hold this
anode-plate at a fixed distance from thP cath-
ode-plates S and T.

ble of being raised or lowered in the groove
~ or slot formed, as above described, between
the upright strip Eand E’. Eeccentric hooks
20 V, pwoted to the sides A’ A’ at w and having
| handles u', engage recesses in the ends of the
“upright plate T and form a convenient means
for adjusting the height of the plate. In use
~the lower edge of the plate T will extend
downward below the plane of the bottom of
the anode-plate and in line with the passage
. between the plates S and P. It may even
- extend below the plane of the plate S.

My lmproved trough or flume is preferably
constructed 1n sections, each comprising
twelve bottom sections B’ and a correspond-
ing numberof plates S, upright plates T, and
cross-bars F, thus formmn' twelve electr 0-
lytic cells; but I do not hmu} myself to any
par ticular number of these cells in & section.
As many of these sections of twelve cells as
desired may be used, and they may be ar-
ranged in one line or n:my be arranged in par-
allel lines, as found most (*onvement The
40 trough or ﬂume 1s placed at such an inclina-
- tion that the plates S will be substantially in
 a horizontal plane, each plate' S being on a
level slightly lower than the corresponding

plate in the preceding cell. By this arrange-

ment, the pulp—that is, the pulverized ore
mixed with the solvent used—will flow by
- gravity in the directions indicated by the ar-
rows, Fig. 4,from one end of the ﬂume to the
other.

TIn each cell the pulp will pass through a
passage formed by the cathode-plate S, the
anode-plate P, and the strips D, and passing
over the rib b’ will descend in the conecavity
b?* where it comes in contact with the up-
rwht plate T. . The inc¢lination of the con-
-cav_iby b2 is such that the pulp acquires at
'this point such velocity that by coming in
contact with the upright plate T it is agitated
to an extent depending upon the position of
this plate. By means of the eccentric hooks
'V the height of the plate T may be regulated,
- thus 1ewulatin0* the agitation of the pulp
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“As electrleal cur:ent is constantly passing

between the anode-plate P and the cathode-
65 plates S and T, the action of the solvent upon
the particles of gold or other metal contained

in the pulp will be largely increased. At the |

The upright plate T is arranged to be capa-'

|

ode-surfaces S and T either by its own weight
or by electrolytic action; and may at any
time be recovered without 1nterfermg with
thé operation of the apparatus. By means
of the handles G the cross-bars F, carrying
the anode-plates, may be lifted 011t permit-
ting ready access to the cathode-plates for
the purpose of removing the gold deposited
on them or for other purposes.

‘T'he agitation effected by the upright plate

T, acting with the concavity in the bottom

section B will have the effect of bringing a
fresh pmtlon of the pulp in contact with the
anode-plate P of the succeeding cell, where it
will be in the zone of most intense electrical
and chemical action.

rial leaves the flume every portion of the
pulp will have been caused to pass repeatedly
through this zone of most intense action. As

The number of cells
‘employed will be such that before the mate-

75

o

a consequence, before the pulp leaves the - '

flume it will be completely exhausted of the

gold originally contained in it, and it will

only remain to separate the solution from the
worthless material,which may he done by per-

mlttmg the worthless material to settle, draw-
1ng oif the solvent solution, and 1eturnmn' it

to a tank to be used again.
By lifting out one of the cross-bars F by
means of the handles affixed to it access may

be readily had to the cathode-plate beneath

it for the purpose of removing the particles
of gold adhering to it or for any other pur-
pose without mterfermn' with the operation

of the remaining cells of the apparatus.

The e&bhode-—pl&tes Sand 1l being, asshown,
flat plates without bends or curves, they can

Qo
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be readily cut from sheets of copper or other

sheet metal and cost practically nothmg be-
yond the cost of the material.

- The apparatus throughout is simple in con-
struction, and with the exception of the bot-
tom sections B’, which should be cut to form
in a molding-machine, all its parts may be
made and the apparatus put together ready

for operation by any carpenter of ordinary
skill.

While I prefer to use a copper cathode-

plate S, as described, this is not absolutely
necessary to the opelablon of my apparatus
and such plate may be dispensed with; but
in such case I fill the recess in the bottom
section B’ with mercury. In such case the

‘mercury acts as a cathode-plate and also

amalgamates the particles of gold brought
into cont&ct with 1it.

Having thus described my invention, what
I claim as new, and desire 130 secure by Letters
Patent, ig—

1. In an electrolytic apparatus the trough
or flume having the longitudinal sides pro-
vided with terminals for ma,km g contact with
an anode-plate, and the bottom made up of
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sectlons, each having on its upper face, a flat

portion at an angle to the plane of the lower
face adapted to receive a metallic plate, a
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- transverse rib at the end of the flat portion,
- and a concavity on the other side of the rib
~extending below the plane of the flat portion,

IO

each bottom section being provided with a
terminal for making contact with the metallic
plate; substa,ntmlly as described. |

2. In an electrolytic apparatus, the tr ou0*h
or flume having the longitudinal sides pro-

vided with terminals for making contact with

an anode-plate and the bottom wade up of
sections, each having on its upper face a flat

- portion at an angle to the plane of the lower

15

face adapted to receive a metallic plate, a
transverse rib and concavity at the end of the
flat portion, each bottom section being pro-
vided with a terminal for making contact with

. the metallic plate; strips Seeured to the sides

20

above the bottom sections and adapted to
sapport a cross-bar, upright strips also se-
cured to the sides and receiving between them
and supporting
line with the concavity; snbsmlltmlly as de-
seribed. -

3. 1n an eleetmlytle appmatus a cell hav-

ing open ends and having a transverse con-

cavity in its bottom comprising a horizontal

- cathode-plate of less length than the cell,

'35
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resting on the bottom of the cell, an upright

mthode plate in circuit therewith and extend-
ing downward into the concavity in the bot-

_tom of the cell, an anode- plate supported

above and w113h a portion thereof substan-
tially parallel with the horizontal cathode-
plate and at a fixed distance from the hori-
zontal and upright cathode-plates; substan-
tially as described.

4. In an electrolytic dppala,tus a cell hav-

ing open ends and having a transverse con-
~eavity in its bottom comprising a horizontal

cathode-plate of less length than the cell rest-
ing on the bottom of the cell, an upright
cathode-plate in circuit therewith and ex-
tending downward into the concavity in the
bottom of the cell, an anode-plate supported

above and with a portion thereof substan-

tially parallel with the horizontal cathode-
plate and at a fixed distance from the hori-
zontaland upright cathode-plates, and means
for adjusting the height of the upright cath-
ode-plate; Subb’[&ﬂtl&ll}? as described. |
5. In an elecirolytic apparatus, a series of

~ cells, having open ends each having a trans-
- verse concavity in 1ts bottom, and each com-

55
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prising a horizontal cathode-plate of less
length than the cell resting on the bottom of
bhe cell, an apright mthode-plate I cireuis
therewith and extending downward into the
concavity in the bobtom of the cell, an anode-
plate supported above and Wlth a porbion
thereof substantially parallel with the hori-
zontal cathode-plate and at a fixed distance

~ from the horizontal and upright cathode-

65

plates, the cells being so arranged that the
horizontal cathode and anode plates of each

cell shall be at a lower level than the corre-.

sponding plates of the precedmﬂ* eell sub-

stantl fmlly as descmbed

an upright metallic plate in.

3

6. In an electrolytic apparatus, a series of
cells, having open ends each having a trans-

verse coneavity in its bottom and each com-

prising a horizontal cathode-plate of less
length than the cell resting on the bottom of

the cell, an upright cathode-plate in circuit

therewith and extending downward into the
concavity in the bottom of the cell, an anode-
plate supported above and with a portion
thereof substantially parallel with the hori-
zontal cathode-plate and at a fixed distance
from the horizontal and upright cathode-
plates, and means for adjusting the height
of the upright cathode-plate, the cells being
so arranged that the horizontal cathode and
anode plates of each cell shall be at a lower
level than the corresponding plate of the pre-
ceding cell; substantially as described,

7. In an electrolytie apparatus, the combi-
nation with a series of open-ended cells, each
comprising a c¢athode and anode plate, so ar-
ranged as to form a substantially horizontal
passage between them, of an upright cathode-
plate interposed between the end of the hori-
zontal passage of one cell and the entrance
of the succeeding cell and arranged to more
or less obstruct the free flow of pulp from
one cell to another and to thus agitate the
pulp, saubstantially as deseribed.

8. In an electr olytic apparatus, the combi-
nation with a series of open-ended cells, efmh
comprising a cathode and anode plate, so ar:
ranged as to form a substantially horizontal

passage between them, of an upright plate
between the end of the horizontal passage of

one cell and the entrance of the succeeding

cell, and means to adjust the height of the
upuﬂ*ht plate, so as to0 more or less obstruct
the free flow of pulp from one cell to another
and thus L”‘l'[::lte the pulp; substantially as
described.

9. In an electroiytic apparatus, the combi-
nation with a series of open-ended cells, each
comprising a cathode-plate and an anode-
plate so arranged as to form a substantially

horizontal passage between them, the anode-

plate having also upright ends, of an upright
cathode-plate arranged between the anode-
plates of succeeding cells and extending be-

low the plane of the horizontal portion of the

anode-plate, so as to more or.less obstruet the

flow of pulp from one cell to another, and to

thus cause an agitation of the pulp and at the

same time bub]ect it to electrolytic action;

substantially as described. | |
10. In an electrolytic apparatus, the combi-

nation with a series of open-ended cells each

comprising a cathode-plate and an anode-
plate, so arranged as to form a subsmntlall}

horizontal passage between them, the anode- -

plate having also upright ends, of an upright
cathode- plabe arranged between the anode-
plates of succeeding “cells and extending be-
low the horizontal pmtion of the anode-plate,
and means for adjusting the height of the up-
right cathode-plate, so as to more or less ob-

| strues the flow of pulp from one cell toanother

70
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‘and to thus agitate the pulp and at the same |

 time subject it to electn olytic action; substan-
- tially as described.

10
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11. In an electr olvtlc appamtus an open-

ended cell eomprising a bottom having a flat
portion, atransverseriband aconeawty sides
having horizontal supporting-strips, and up-

right stups secured thereto, a cathode-plate
resting on the flat portion of the bottom, an
anode-plate carried by a cross-bar provided
with handles, and resting on the horizontal
supporting-strips, an upright eathode-plate .
movably held between the upright strips se-
cured to the sides, and means for adjusting’
the upright eathﬂde plate; Sub%tmltmlly as
- described.

12. Tn combination with an electrolytic cell
having open ends and having a horizontal :
'eathode-pla,te resting on its bottom, and an
upright cathode-plate in circuit therewith, of
an anode-plate carried by a removable cross-
bar and having a horizontal and upright por-
tion, so arranged that the horizontal portion
18 parallel with the horizontal cathode-plate

and the upright portion is parallel with the
upright cathode-plate; substantially as de- j_

SCr ibed.

13. Tn anelectrolytic-cell having open ends,
the combination with a 1emovable Cross- bal
and means for supporting it in position, of a

metalhe plate covering the bottom and two

662,286

sides of the bar, and forming the a;nodeapla‘ﬁe

of the cell, of a metallic plate arranged hori-

zontally below and parallel with the bottom
of the cross-bar, so as to form a passage be-
tween such pla,te and the bottom of the cross-

| bar, such plate forming a cathode-plate of the
| cell, and an auxiliary metallic cathode-plate

arranged vertically and parallel with the sides
of the cross-bar and in circuit with the hori-
zontal cathode-plate, such vertically-arranged
plate extending below the plane of the bottom

35

40

of the cross-bar, so as to more or less obstruet

the said passage; substantially as described. .

14. In an electrolytic apparatus compris-

ing a series of open-ended cells, the combina-
| tion of the anode-plate carried by a cross-bar

removably supported at a distance above the .

bottom of the cell, a cathode-plate, resting on

the bottom of the eell the bottom being pro-

vided with a rib b’ and & concavity 0% and a
metallic cathode-plate adj ustably supported
above said coneavity, and in circuit with the
horizontal cathode- plafte %ubsta,ntla,lly as de-

| seribed.
In testimony whele(}f I afﬁx my sw‘nature_

in presence of two witnesses.
EMANUEL MOTZ.

| Witnesses:
GEO. W. GREGORY,
J. A. BAKER.
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